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CONVERSION FACTORS

For the convenience of readers who may prefer to use metric (International 
System) units rather than the inch-pound units used in this report, values may be 
converted by using factors listed in the table below. Constituent concentrations 
are given in mg/L (milligrams per liter) or M-g/L (micrograms per liter), which 
are equal to parts per million or parts per billion, respectively. Specific 
conductance is reported in fiS/cm (microsiemens per centimeter at 25 degrees 
Celsius).

Multiply inch-pound unit By To obtain SI unit

acre 4,047 square meter
foot (ft) 0.3048 meter
mile (mi) 1.609 kilometer
square mile (mi2) 2.590 square kilometer

Temperature in °C (degrees Celsius) can be converted to °F (degrees Fahrenheit) 
as follows:

°F = (L8X°C) + 32 

Water temperatures are reported to the nearest 0.5 °C.

ii



WATER-QUALITY DATA FOR SELECTED SITES ON MICHAUD FLATS,
FORT HALL INDIAN RESERVATION, IDAHO,

DECEMBER 1982 TO JULY 1987

By 

N.D. Jacobson

ABSTRACT

Chemical and physical data were collected from five wells and one spring 
on Michaud Flats in the Fort Hall Indian Reservation, southeastern Idaho, from 
December 1982 to July 1987. The data were collected to monitor changes in 
ground-water quality and to detect any migration of contaminants.

INTRODUCTION

The Michaud Flats study area occupies about 20 mi2 in eastern Power and 
northwestern Bannock Counties, Idaho (fig. 1). The area lies south of American 
Falls Reservoir and the Snake River, between the Portneuf River on the east and 
Bannock Creek on the west. Ground-water resources on the flats are substantial 
and are developed extensively for irrigation and industrial pumpage.

Large concentrations of some contaminants, principally arsenic, in water 
from wells on the flats first were detected in October 1972 (Balmer and Noble, 1979, 
p. 215). The Idaho Department of Health and Welfare conducted a study of 
selected chemical constituents in water from various domestic and industrial 
wells from October 1972 to October 1973. During the study, arsenic concentrations 
in water from several wells exceeded the U.S. Public Health Service 
recommended limit of 50 \LgfL (Balmer and Noble, 1979, p. 215).

In 1980, the U.S. Geological Survey, in cooperation with the Shoshone- 
Bannock Tribes, began a two-phase study to (1) determine the occurrence and 
movement of ground water and describe the degree and extent of ground-water 
contamination, and (2) develop a monitoring program to periodically sample and 
analyze water from selected wells and springs to help determine the degree and 
fluctuation of ground-water contamination associated with industrial waste- 
water disposal practices.

The first phase of study described geohydrologic and water-quality 
conditions in the vicinity of a large industrial complex that processes phosphate 
ores in the eastern Michaud Flats area on and near the Fort Hall Indian 
Reservation (Jacobson, 1982).
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Figure 1. Location of study area.



The second phase of study provided geophysical data, storage coefficients, 
specific capacities, and transmissivity values for the area; described procedures 
being implemented by the ore-processing plants to control ground-water 
contamination; and presented concentrations of selected chemical constituents, 
dissolved solids, stable isotopes, and tritium (Jacobson, 1984).

Purpose and Scope

The purpose of this report is to present water-quality data collected from 
selected wells and springs at strategic locations on Michaud Flats. Data were 
collected during the period December 1982 to July 1987.

Acknowledgments

The author is grateful to the Shoshone-Bannock Tribes for their cooperation 
in conducting this study. Thanks also are due to Mr. C.D. Holmes, FMC 
Corporation; Mr. Paul Evans, J.R. Simplot Company; Mr. Glint Buchanan, City 
of Pocatello; and Idaho Power Company.

Well- and Spring-Numbering System

The numbering system used by the U.S. Geological Survey in Idaho 
indicates the location of wells or springs within the official rectangular 
subdivision of the public lands, with reference to the Boise base line and Meridian. 
The first two segments of the number designate the township and range. The 
third segment gives the section number; three letters, which indicate the V4 
section (160-acre tract), the 1/4-1/4 section (40-acre tract), and the 1/4-1/4-1/4 section 
(10-acre tract); and the serial number of the well within the tract. Quarter 
sections are lettered A, B, C, and D in counterclockwise order from the northeast 
quarter of each section (fig. 2). Within quarter sections, 40-acre and 10-acre tracts 
are lettered in the same manner. Well 6S-33E-12DAD1 is in the SE1/4NEV4SE1/4, 
sec. 12, T. 6 S., R. 33 E., and was the first well inventoried in that tract. Springs 
are designated by the letter "S" following the last numeral; for example, 6S-34E- 
7ACA1S.

DATA COLLECTION

Water samples for chemical analyses were obtained from five wells and one 
spring (fig. 3). These sites were selected to provide necessary data to determine 
any changes in concentrations of constituents and to detect any migration of 
contaminants. The sites were sampled semiannually in December and July from 
1982 to 1985 and annually in July from 1986 to 1987.

Site 1 is a shallow observation well drilled by the U.S. Geological Survey. It 
is completed in the water-table aquifer and was located to intercept contaminant



-12DAD1

Figure 2.-Well- and spring-numbering system.
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EXPLANATION
Michaud 1 6S-33E-12BDD1
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Batiste Springs 6S-34E-7ACA1S

Figure 3.--Locations of wells and springs.



migration. Site 2, a well completed in the water-table aquifer, has a history of 
poor water quality and is of use in determining water-quality trends. Site 3, a well 
also completed in the water-table aquifer, was the site first identified from 
chemical analysis where the concentration of arsenic in the water exceeded the 
U.S. Public Health Service water-quality limits. Site 4, a well completed in the 
deep artesian aquifer and immediately adjacent to site 3, was chosen to compare 
hydraulic heads between the two wells to indicate potential for leakage between 
aquifers, and to provide a representative water sample of the artesian aquifer. 
Site 5, a well completed in the artesian aquifer, is the farthest upgradient and is 
the only well available to determine background water quality. Batiste Springs 
was selected because of its proximity to the Portneuf River and industrial waste 
ponds. It has a long history of impaired water quality.

Water samples were analyzed for concentrations of hardness, dissolved 
calcium, magnesium, sodium, potassium, sulfate, chloride, fluoride, silica, 
solids, and nitrogen, total phosphorous, dissolved arsenic and boron, and 
dissolved and suspended gross alpha and gross beta. Determinations of specific 
conductance, pH, and air and water temperatures were made onsite.

RESULTS

Specific conductance ranged from 450 |J,S/cm in background well 14DCD1 to 
2,270 |J,S/cm in well 12CCD1. Arsenic concentrations at all sites ranged from 3 to 
94 |ig/L and exceeded the recommended limit (U.S. Environmental Protection 
Agency, 1977, p. 5) of 50 \igfL in one sample from Batiste Springs and in five 
samples from the Old Pilot House well. Concentrations of boron ranged from 60 to 
910 |ig/L. Dissolved gross alpha concentrations ranged from 1.1 to 49 |ig/L.

Chemical and physical data are presented in table 1. Statistical summaries 
of selected water-quality data for each site are presented in table 2.



Headnotes for tables 1 and 2

Time: 

U-nat: 

susp.: 

pCi/L:

Cs-137: 

Sr/Y-90:

*.

24-hour

Uranium (natural)

Suspended

Picocuries per liter (curies x 10-12). One curie

is 3.7 x 10 10 disintegrations per second. 

Cesium-137 

Strontium/Yttrium-90 

Less than 

No data available 

Onsite analysis
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